The aim of this project is to use activated magnetic structures for providing an oriented, sitespecific immobilization of genetically engineered enzymes on screen printed electrodes. These biomagnetic assemblies will be used for the construction of a flow-through system for sensitive and continuous detection of toxic compounds such as pesticides.
Biosensors for toxic microcystins
Microcystins are cyclic heptapeptide compounds produced by cyanobacteria, such as Microcystis, Anabaena, Oscillatoria and Nostoc, in lakes, ponds and reservoirs. More than 60 variants are known, each showing different toxicity level and structural variations. The goal of this project is to develop simple colorimetric and electrochemical tests for the detection of toxic microcystins based on enzyme inhibition. Several strategies will be used for obtaining low detection limits including the feasibility of signal amplification with enzyme recycling.
Immunosensors for the Determination of Ochratoxin A in Food Products
Food safety is one of the most serious public health concerns worldwide. Among chemical hazards causing food-borne disfunctions, the WHO has recently identified three classes of primary food-borne contaminants: mycotoxins (toxic metabolites of fungi), fishery products by phycotoxins (toxins produced by algae) and edible plant species by their plant toxins. Of these, mycotoxins are toxic secondary metabolites produced by fungi that often grow in agricultural products prior to harvest or during storage. Ochratoxin A (OTA) (3-methyl-5-chloro-8-hydroxy-3,4-dihydroisocoumarin linked to phenylalanine) is one of the most important mycotoxins. In this project, US students will participate to the development of a high-throughput enzyme linked immunological sensor based on antigen-antibody recognition for rapid and sensitive detection of OTA (in concentrations up to 0.05-0.1 ng/ml) in food products accurately and rapidly (less than 15 min), all at operating costs comparable to, or lower than, current methods.
